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(54) PNEUMATIC RADIAL TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pneumatic 
radial tire capable of suppressing uneven wea r based on 
rigidity fluctuation of a blocl<, reducing resonance sound 
of an air column tube. 

SOLUTION: In this pneumatic radial tire forming the 
block 16 by a linear longitudinal groove 12 extending in a 
tire peripheral direction in tread 10 and lateral grooves 
14 which are arranged at intervals in a peripheral 
direction and extend by inclining in a tire width direction, 
the block 16 is provided with an acute angle part 16a 
formed by crossing the longitudinal groove 12 and the 
lateral grooves 14 at acute angles, and a(prpjectin^ 
@for irregulariy reflecting compressed air generated 
within the longitudinal groove 12 when grounding the tire 

is provided on a groove wall surface on the longitudinal groove 12 side in the block acute 
angle part 16a. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this treuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the radial-ply tire containing air in which the block was formed of the transverse groove 
which sets spacing to the straight-line-like fluting and hoop direction which extend in a tire hoop 
direction in a tread, is allotted to them, inclines about the tire cross direction, and extends. Said block is 
a radial-ply tire containing air characterized by preparing the lobe to which scattered reflection of the 
compressed air which is equipped with the acute-angle section formed because said fluting and said 
transverse groove intersect an acute angle, and is produced in said fluting at the time of tire touch-down 
is carried out in the groove face side by the side of the fluting in said acute-angle section of said block. 
[Claim 2] It is the radial-ply tire containing air in which the block was formed of the transverse groove 
which sets spacing to the straight-line-like fluting and hoop direction which extend in a tire hoop 
direction in a tread, is allotted to them, inclines about the tire cross direction, and extends. It is the 
radial-ply tire containing air characterized by having equipped said block with the acute-angle section 
formed because said fluting and said transverse groove intersect an acute angle, and preparing it in the 
groove face side by the side of the fluting in this acute-angle section so that the lobe which reinforces 
the acute-angle section concerned may be attained to a slot touch-down edge. 
[Claim 3] The radial-ply tire containing air according to claim 1 or 2 characterized by preparing said 
lobe so that it may project from a groove face side over the abbreviation whole region of the depth 
direction of said fluting. 

[Claim 4] The radial-ply tire containing air given in any 1 term of claims 1-3 characterized by the ratio 
of the cross section of said lobe to the cross section of said fluting being 5 - 25%. 



[Translation done.] 
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USE - For vehicle. 

ADVANTAGE - Side abrasion of the pneumatic radial tire is suppressed based on the 
rigid variation of a block, as turbulent flow of compressed-air is caused during 
ground contact, by protrusion arrangement in groove-wall. Column pipe resonance is 
reduced. 



DESCRIPTION OF DRAWING (S) - The figure shows the perspective view of principal 
tread portions of pneumatic radial tire. 

Vertical and horizontal grooves 12,14 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radial-ply tire containing air. 
[0002] 

[Description of the Prior Art] In recent years, a large next door and its reduction are required for the 
contribution to the whole car of the noise which a tire generates with improvement in the silence of a 
car, and reduction of the noise in the RF field around IkHz is desired especially. The sound by air 
column tubing resonance is in one of the main sound sources in such a high frequency domain. 
[0003] This air column tubing resonance is a sound which originates in the fluting of the shape of a 
straight line prolonged in the tire hoop direction formed in the tread, and is generated, and it is generated 
by emitting rapidly the air compressed between the tread side and the road surface through the fluting 
which makes the shape of a column at the time of transit, and it is also called the Ayr pumping sound. 
[0004] By the way, there is a tire of a block pattern equipped with the block of a large number 
conventionally ****(ed) by the transverse groove of a large number which set predetermined spacing to 
two or more straight-line-like flutings and hoop directions which extend in a hoop direction, and were 
allotted in the tire. 

[0005] in the groove face side by the side of the fluting of a block, a fluting is plugged up near [ in a tire 
hoop direction ] a center about the tire of this block pattem at JP,7-223410,A - as - a fin - preparing 
the section is indicated, the compressed air which is produced in a fluting at the time of the touch-down 
of a tire according to the configuration of an indication in this official report - the above ~ a fin ~ since 
scattered reflection can be carried out by the section, the above-mentioned air column tubing resonance 
can be reduced. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the transverse groove penetrated to a fluting has 
extended in parallel with the tire cross direction with the tire indicated by the above-mentioned official 
report, in order to distribute a pitch peak, to the tire cross direction, this transverse groove attaches 
whenever [ tilt-angle ], and is usually arranged. Thus, when the transverse groove inclines, since the 
acute-angle section and the obtuse angle section are made to each block, rigid fluctuation of a block will 
become large. However, with the configuration of an indication in the above-mentioned official report, 
this rigid fluctuation cannot be reduced, therefore there is a problem that partial wear will occur in the 
wear process of a tread. 

[0007] In addition, preparing a ledged ridge in the acute-angle section in the tire of a block pattem, so 
that the slot of the acute-angle section periphery of a block may become shallower than other slots, 
raising and having the rigidity of the acute-angle section in JP,5-178024,A, and reducing partial wear is 
indicated. However, in the ridge which reference was not made at all about an air column tubing 
resonance, and was prepared in the above groove bottom sections ledged, since it has not reached to the 
lobe fang furrow touch-down edge firom a groove face side, the reduction effectiveness of an air column 
tubing resonance is not acquired by this official report. 
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[0008] This invention is made in view of the above-mentioned point, and it aims at offering the radial- 
ply tire containing air which can control the partial wear based on rigid fluctuation of a block, reducing 
an air column tubing resonance. 
[0009] 

[Means for Solving the Problem] The radial-ply tire containing air of this invention is a radial-ply tire 
containing air in which the block was formed of the transverse groove which sets spacing to the straight- 
line-like fluting and hoop direction which extend in a tire hoop direction in a tread, is allotted to them, 
inclines about the tire cross direction, and extends. Said block is equipped with the acute-angle section 
formed because said fluting and said transverse groove intersect an acute angle, and prepares the lobe to 
which scattered reflection of the compressed air produced in said fluting at the time of tire touch-down 
is carried out in the groove face side by the side of the fluting in said acute-angle section of said block. 
[0010] The lobe prepared in the groove face side of the block acute-angle section as it is this tire carries 
out scattered reflection of the compressed air produced in a fluting at the time of tire touch-down, and an 
air column tubing resonance is reduced. Moreover, since the block acute-angle section is reinforced by 
the above-mentioned lobe and the rigid fluctuation between the block obtuse angle sections becomes 
small, partial wear can be controlled. 

[00 11] The radial-ply tire containing air of this invention is a radial-ply tire containing air in which the 
block was formed of the transverse groove which sets spacing to the straight-line-like fluting and hoop 
direction which extend in a tire hoop direction in a tread, is allotted to them again, inclines about the tire 
cross direction, and extends. Said block is equipped with the acute-angle section formed because said 
fluting and said transverse groove intersect an acute angle, and it prepares it so that the lobe which 
reinforces the acute-angle section concerned may be given to the groove face side by the side of the 
fluting in this acute-angle section to a slot touch-down edge. 

[0012] Since the block acute-angle section is reinforced with the lobe as it is this tire, partial wear is 
controlled. Moreover, since this lobe is prepared so that it may reach to a slot touch-down edge, it can 
carry out scattered reflection of the compressed air produced in a fluting at the time of tire touch-down, 
therefore can reduce an air column tubing resonance. 

[0013] In the radial-ply tire containing air of the above this invention, it is desirable that said lobe is 
prepared so that it may project from a groove face side over the abbreviation whole region of the depth 
direction of said fluting. While heightening the reinforcement effectiveness of the block acute-angle 
section and being able to control generating of partial wear effectively by this, the reduction 
effectiveness of an air column tubing resonance can be heightened. 

[0014] In the radial-ply tire containing air of this invention, it is suitable that the ratio of the cross 
section of said lobe to the cross section of said fluting is 5 - 25% again. Thereby, an air column tubing 
resonance and partial wear can be reduced, preventing aggravation of the wastewater nature of a fluting. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0016] Drawing 1 is the important section expansion perspective view of the tread (10) in the radial-ply 
tire containing air concerning 1 operation gestalt of this invention, drawing 2 is the top view showing 
the pattern of a tread (10), drawing 3 (A) is the A-A line sectional view of drawing 2 , and drawing 3 (B) 
is the B-B line sectional view of drawing 2 . 

[0017] The fluting (12) of the shape of a straight line of plurality (here 3) prolonged in a tire hoop 

direction and the transverse groove (14) of a large number which set predetermined spacing to the tire 

hoop direction, and were allotted to it are prepared at the tread (10) of this tire. A transverse groove (14) 

penetrates the land part ****(ed) by the fluting (12), is a slot which inclines and extends about the tire 

cross direction, and is allotted to predetermined spacing in the tire hoop direction. 

[0018] As shown in a detail at drawing 2 , a transverse groove (14) is a slot which refracts and extends 

in two places of the cross direction of a tread (10) so that whenever [ in the center section of the tread 

(10) / tilt-angle ] may become larger than whenever [ in the both-sides section / tilt-angle ]. It is 

[ whenever / tilt-angle / to the tire cross direction of this transverse groove (14) ] suitable for theta 1 that 
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it is 10 degrees - 60 degrees. Less than 10 degrees of distribution of the pitch peak of a transverse 
groove (14) are insufficient, and the noise engine performance will get worse at them. Moreover, if 60 
degrees is exceeded, it will become easy to generate partial wear. 

[0019] Much blocks (16) are ****(ed) by an above-mentioned fluting (12) and an above-mentioned 
transverse groove (14) at the tread (10). The block (16) is formed crossvdse [ tire ] in four trains. The 
comer of each block (16) is formed in the acute-angle section (16a) by a fluting (12) and-a transverse 
groove (14) intersecting an acute angle, and the obtuse angle section (16b) by intersecting an obtuse 
angle. 

[0020] And as shown in drawing 1 and 2, the lobe (18) which reinforces the acute-angle section (16a) 
concerned is prepared in the groove face side by the side of the fluting (12) in the acute-angle section 
(16a) of each block (16). This lobe (18) is also a lobe for carrying out scattered reflection of the 
compressed air produced in a fluting (12) at the time of tire touch-down, vnth this operation gestaU, as 
shown in drawing 3 (A), is prepared so that it may project from a groove face side over the abbreviation 
whole region of the depth direction of a fluting (12), and has reached to the edge fang furrow touch- 
down edge by the side of that tread front face (20). Here, as for the height (a) in the channel depth 
direction of a lobe (18), it is desirable to carry out t o 65% or more of the depth (b) of a fluting (12). 
[0021] The lobe (18) is making the shape of a cross-section triangle which projects in a fluting (12) by 
making the groove face side of a fluting (12) into a base (the shape of an abbreviation isosceles triangle), 
as shown in drawing 3 (A). Here, as for theta 2, it is [ whenever / tilt-angle / to the groove face side in 
the inclined plane from a slot touch-down edge (20) to the top-most vertices (18a) of the above- 
mentioned triangle ] desirable that it is 10 degrees - 20 degrees. In addition, theta 3 is usually set up ^ 

^hin the limits of 0 degree - 40 degrees whenever [ tilt-angle / of a groove face side ]. As for the ^eigh^ 
^(c^in the channel depth direction from a slot touch-down edge (20) to the above-mentioned top-most 
vertices (18a), it is desirable that it is 10 - 50% of the depth (b) of a fluting (12). At less than 10%, the 
noise engine performance may get worse with the blow sound by the top-most vertices (18a) of a lobe 
(18) contacting a road surface. Moreover, if it exceeds 50%, it may be hard to acquire the reduction 
effectiveness of an air column tubing resonance. 

[0022] As for the cross section (cross section of the lobe of one side [ in / in a detail / drawing 3 (A) ]) of 
a lobe (18), it is desirable that the ratio to the cross section (cross section in the part which does not have 
the lobe shown in drawing 3 (B) in a detail) of a fluting (12) is 5 - 25%. The effectiveness to which 
scattered reflection of the compressed air produced in a fluting (12) is carried out becomes inadequate at 
less than 5%, and it is hard to acquire the reduction effectiveness of an air column tubing resonance, and 
the reinforcement effectiveness of the block acute-angle section (16a) is also low. On the other hand, 
when preparing a lobe (18) in the both-sides wall with which a fluting (12) faces as shown in drawing 2 
if it exceeds 25%, the wastewater nature of a fluting (12) will get worse. 

[0023] In addition, although drawing 3 shows the configuration in the fluting (12) of the center of the 
tire cross direction, in the fluting (12) of the tire cross direction both-sides section, the lobe (18) is 
constituted similarly. 

[0024] As shown in drawing 2 , in the block train faced and arranged on both sides of a fluting (12), it is 
suitable for a lobe (1 8) to prepare so that it may project alternately in a tire hoop direction. Thus, 
scattered reflection of the compressed air in a fluting (12) can be carried out effectively, without 
worsening the wastewater nature of a fluting (12) by arranging alternately. 

[0025] It is suitable for the. die length LI in the tire hoop direction of a lobe (18) that it is 20 - 60% to the 
die length L2 in the tire hoop direction of the groove face side of a block (16). At less than 20%, it is 
hard to acquire sufficient reinforcement effectiveness of the block acute-angle section (16a). Moreover, 
if it exceeds 60%, it will become the inclination for the wastewater nature of a fluting (12) to get worse. 
[0026] As mentioned above, since the lobe (18) prepared in the groove face side of the block acute-angle 
section (16a) carries out scattered reflection of this compressed air when the air compressed between the 
tread side and the road surface at the time of transit passes along the inside of a fluting (12) by the 
radial-ply tire containing air of this becoming operation gestalt, an air column tubing resonance is 
reduced. Moreover, since the block acute-angle section (16a) is reinforced by the above-mentioned lobe 
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(18), the rigid fluctuation between the block obtuse angle sections (16b) is small, and, therefore, can 
control partial wear. 

[0027] In addition, in the above-mentioned operation gestalt, although he is trying to prepare a lobe (18) 
in the acute-angle section (16a) in all blocks (16) of a tread (10), by this invention, it is not Umited to 
this but the above lobes (18) may be formed in a part of blocks (16). 
[0028] 

[Example] In order to check the effectiveness mentioned above, the following examples and examples 
of a comparison were performed. 

[0029] The tire of an example and the example of a comparison was created by the tire size 195 / 65R1 5 
(use rim: 15x6JJ). It created with the tread pattem shown in above-mentioned drawing 2 with the tire of 
an example, and created with the tire of the example of a comparison with the tread pattern shown in 
drawing 4 . 

[0030] In the tire of an example, as a configuration of the lobe (1 8) in the fluting (12) of the center of the 
tire cross direction, it considered as a= 5.3mm, b= 7.7mm, and c= 3.0mm L 1= 13.0mm L 2= 26.0mm 
theta 2= 20 degrees theta 3= 20 degrees, and the ratio of the cross section of the lobe (18) to the cross 
section of a fluting (12) was made into 1 1% at the detail. Moreover, as a configuration of the lobe (18) 
in the fluting (12) of the tire cross direction both-sides section, the ratio of the cross section of the lobe 
(18) to the cross section of theta3=10 degree and a fluting (12) was made into 15%, and others were 
taken as the same dimension setup as the lobe (18) of the center of the above. 

[003 1] On the other hand, about the tire of the example of a comparison, other configurations were made 
the same as that of the tire of an example, without preparing a lobe (18). 

[0032] 4 gangster doors of 2000 cc of domestic were equipped with each tire of an example and the 
example of a comparison, and the real vehicle estimated the noise engine performance (air column 
tubing resonance) and partial-wear. Evaluation followed, the time of a new article, when the depth of a 
fluting (12) was wom out 30%, and when 60% was wom out. A resuh is shown in Ta^le 1 . 
[0033] In addition, about the noise engine performance, it expressed with the characteristic in non- 
********, having measured the noise at the time of 60km/h in rate according to the specification of 
JASOc606, and having used evaluation at the time of a new article [ in / for the sound pressure of IkHz / 
the tire of the example of a comparison ] as 100. It is shown that a result is so good that a characteristic 
is large. 

[0034] About partial- wear (toe & heel wear), after real **, 30%, whenever it wore the depth of a fluting 
(12) out 60%, it measured the abrasion loss difference during the block which faced across the 
transverse groove (14), set the tire at the time of a new article to 100, set the value at the time of 30% 
wear of the tire of the example of a comparison to 95, and expressed with the characteristic. It is shown 
that a result is so good that a characteristic is large. 



[0035] 
riable 11 




mmm 






J 










1 0 5 


1 0 0 


1 0 0 


1 0 0 


3 o%m^^ 


1 0 0 


9 8 


9 5 


9 5 


6 o%mpif^ 


9 5 


9 6 


9 0 


9 0 



[0036] As shown in Table 1, compared with the tire of the example of a comparison, the air column 
tubing resonance is reduced and the tire of an example was excellent also in partial wear-proof. 
[0037] 

[Effect of the Invention] As explained above, according to the radial-ply tire containing air of this 
invention, the partial wear based on rigid fluctuation of a block can be controlled by having prepared the 
lobe in the groove face side of the block acute-angle section, reducing an air column tubing resonance. 
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[Translation done.] 
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